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ABSTRACT

Hydrogen (H,;) production from food waste via anaerobic dark-
fermentation was conducted using mixed culture under various environmental
conditions (initial pH, initial F/M ratio, initial ferrous iron (Fe**), and temperature
condition) in batch reactor. The optimal condition for maximizing H, production was
initial pH 8, initial F/M ratio 4, initial Fe?* 100 mg Fe*/I, and thermophilic condition
(55°C). The maximum cumulative H, production and H; yield were obtained 543.97
ml Hy, and 44.83 ml H,/g COD,qq, respectively. Butyrate contained the main volatile
fatty acids (VFASs). VFAs production including acetate, propionate, and butyrate were
324.69, 5.15, and 765.66 mg/l, respectively. Ratio of butyrate and acetate (B/A ratio)
was 2.36. Pretreatment methods (Heat, repeated heat, ultrasonication, and chloroform)
found that repeated heat improved H; production (656.57 ml H,). The maximum H,
yield of 46.19 ml H,/g COD,q4q Was achieved in the repeated heat method that found
the VFAs production of acetate 324.25 mg/l, propionate 2.65 mg/l, and butyrate
838.38 mg/l. The ratio of butyrate and acetate was 2.59. Therefore, controls of
optimum environmental and pretreatment conditions by the use of the repeated heat
method supported the enhancement of fermentative hydrogen production of food
waste.
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